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1. 

BORE HEAD 

The present invention relates to the field of accessories for 
machine tools, with digital control, for machining centers, 
cells and workshops for multiple purposes, and its object is a 
bore head for producing precise holes, which present very 
rigorous geometric characteristics, by means of interchange 
able bore tools. 

Devices are currently known for adjusting the chosen 
diameter, but a weight unbalance necessarily develops in 
them, leading to unbalance during the boring operation; this 
unbalance is greater the greater the speeds of rotation 
become. However, the modern machines and the novel mate 
rials that are generally used allow high cutting rates. 

Precision during the regulation is thus very important for 
this type of tool holder, and it is also indispensable to prevent 
any dispersion during the final locking. 

To overcome this drawback, a balancing device has been 
proposed, according to FR-A2 561 555, for the drilling, 
which device is in the form of two balancing weights that are 
connected to each other at their ends by flexible links and 
mounted on the drilling tool holder, where these balancing 
weights can be set in rotation by means of a covering, single 
operation, sleeve which can be blocked in the regulated posi 
tion by means of a set screw. 

While this device allows the correction of an unbalance 
caused by an offset tool, it does not offer sufficient precision 
to eliminate the unbalance, particularly when the tool must 
rotate at very high speeds, because the two balancing weights 
that are connected to each other by flexible links are difficult 
to regulate with Sufficient precision. In addition, this device is 
also exposed to wear which particularly affects the links that 
join the balancing weights, so that there is a risk of said links 
stretching, with a resulting reduction in the precision of the 
regulation. 

Moreover, according to this document, the positioning of 
the tool is ensured only by a reception bore provided in a 
sliding nut which can be displaced and regulated radially, and 
which is locked simply by means of a set Screw, so that 
dispersion during the final locking is unavoidable. 
A bore head is also known from FR-A-2 662 103, which 

consists of a body equipped with a radial piston for receiving 
aboretool which can be tightened by means of a screw, where 
the position of said piston can be regulated by means of a 
micrometric screw. In this bore head, the body is also pro 
vided with a sliding nut for guiding and orientation, and an 
end-of-stroke abutment for the piston for receiving the bore 
tool, as well as a balancing device with independent balanc 
ing weight. 

This embodiment substantially improves the possibilities 
for regulating and locking the tool, and compensating for the 
unbalance. However, there is no provision for fixation of the 
tool, particularly by deformation of the material. 

However, taking into account the constant evolution of the 
machines and of the tools, it is necessary now to ensure a 
precision for regulating the positioning of the tool, which is 
on the order of barely a few microns; such a requirement is 
incompatible with tightening means that simultaneously ori 
ent the tool holder. 
The purpose of the present invention is to overcome these 

drawbacks by proposing a bore head for guidance and tight 
ening the radial piston for receiving a boretool along the same 
axis, in Such a way that the precision of the positioning of the 
tool is improved. 

To this effect, the bore head according to the invention, 
which consists of a body equipped with a radial piston for 
receiving a bore tool, which can be tightened in said radial 
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2 
piston with a tightening tool, where the position of said radial 
piston can be regulated by means of a micrometric screw, the 
piston being guided and tightened in the regulation position 
with a guide and tightening means, and where, moreover, said 
body is provided with a balancing device with balancing 
weights, is characterized in that the means for tightening the 
bore tool in the radial piston of the body is in the form of a 
screwing device, which is equipped with a movable center 
punch which is under tension caused by a spring, and in that 
the means for guidance and tightening, in the position of 
regulation of the radial piston, is an indirect tightening means 
which achieves said guidance and tightening radially. 
The invention will be better understood with the help of the 

following description which relates to preferred embodi 
ments given as nonlimiting examples and explained with 
reference to the schematic drawings in the appendix, in 
which: 

FIG. 1 is a lateral elevation view with partial cross section 
through the bore head according to the invention; 

FIG. 2 is a view analogous to that of FIG.1, along Fin FIG. 
1, without the bore tool; 
FIG.3 is a view on an enlarged scale of the detail A of FIG. 

2: 
FIG. 4 is a lateral elevation view with partial cross section 

through the bore head according to a second embodiment of 
the invention; 

FIG. 4a is a partial blow up of a portion of the bore head of 
FIG. 4; 
FIG.5 is a view analogous to that of FIG.4, along Fin FIG. 

4 without the bore tool; 
FIG. 6 is a view of an enlarged scale of the detail A of FIG. 

5: 
FIG. 7 is a lateral elevation view of the balancing weight 9 

of the balancing device 7. 
FIGS. 1-3 and 4-6 of the drawings in the appendix repre 

sent, as examples, two bore heads, which consist essentially 
ofa body1 equipped with a radial piston 2 for receiving a bore 
tool 3, which can be tightened in said radial piston 2, with a 
tightening means 4, where the position of said radial piston 2 
can be regulated by means of a micrometric screw 5, and 
where the radial piston is guided and tightened in the regula 
tion position with a means 6 for guidance and tightening, and 
where, moreover, said body is provided with a balancing 
device 7 with balancing weights 8 and 9. 

According to the invention, and according to a first 
embodiment represented in FIGS. 1-3 of the drawings in the 
appendix, the means 4 for tightening the bore tool 3 in the 
radial piston 2 of the body1 is in the form of a screwing device 
10, which is equipped with a movable centerpunch 11 which 
is under tension caused by the spring 12, and the means 6 for 
guidance and tightening, in the position of regulation of the 
radial piston 2 (FIGS. 2 and 3), is an indirect tightening means 
which achieves said guidance and tightening radially. In a 
known manner, the tool 3 presents a bearing flange 31 resting 
against the front face of the body 1, and a coupling part 3" 
which is located in the movable piston 2, extending behind 
said flange 31, on the opposite side of the tool 3. 
The screwing device 10, which is equipped with a movable 

center punch 11 under tension caused by the spring 12, is in 
the form of a threaded sleeve 10 which is equipped, at its end 
which opens to the outside of the body 1 at the end of the 
movable piston 2 opposite the micrometric screw 5, with a 
hole for receiving a means for driving in rotation, and, at its 
end which is turned towards the coupling part 3" of the tool 3 
in the movable piston 2, with a centerpunch 11 under tension 
caused by a spring 12 and working in cooperation by means 
its conical end with a conical hole 13 provided in a flat part 3" 
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of the coupling part 3" of the tool 3, where said flat part forms 
a bearing face for the corresponding end of the threaded 
sleeve 10 surrounding the center punch 11. 

It is preferred for the conical hole 13 provided on the part 
3' of the tool 3 to present a width which is greater than those 
of the center punch 11, and for the distance between its axis 
and the corresponding bearing face of the flange 31 on the 
body 1 to be less than the distance between the front face of 
the body 1 and the axis of the screwing device 10 forming the 
means 4 for tightening the bore tool 3. The result is that, 
during the tightening of the means 4 in the movable piston 2. 
after the placement of the tool 3, screwing the device 10 in the 
corresponding threading of the movable piston 2 first has the 
effect of centering the head of the center punch 11 in the 
conical hole 13 provided in the flat area 3" of the coupling part 
3' of the tool 3, which results, on the one hand, in a perfect 
alignment of the flat part 3" with the corresponding face of the 
sleeve 10 because of the conicity of the contacting elements, 
and, on the other hand, a traction on the coupling part 3", 
which tends to apply the back face of the flange 31 of the tool 
3 against the front face of the body 1. 

In the tightening movement consecutive to this displace 
ment of the tool 3, the sleeve 10 is applied with its correspond 
ing face on the flat part 3" of the coupling part 3" of the tool 3. 
which has the effect of orienting, definitively and perfectly, 
the tool 3, and of tightening it in the position of application of 
the flange 31 against the corresponding face of the body 1, in 
the movable piston 2. 

The means 6 for guidance and tightening, in the position of 
regulation of the radial piston 2, is represented more particu 
larly in FIGS. 2 and 3 of the drawings in the appendix. This 
means 6 achieves an indirect tightening and it is advanta 
geously constructed in the form of a blind threaded sleeve 14 
which accommodates a flat point screw 15 and rests with its 
closed end on a flat part 16 provided on the radial piston 2 for 
receiving the tool 3, which is guided in the body 1, where the 
wall 14 of the sleeve 14 closes its bearing end on the radial 
piston 2 which presents a small thickness and is elastically 
deformable. The flat point screw 15 is equipped with a known 
means for driving in rotation. 

Thus, after the regulation of the position of the tool 3 by 
means of the micrometric screw 5, and tightening with the 
tightening means 4, the radial piston 2-tool 3 assembly can 
be tightened definitively with the means 6 for guidance and 
tightening in position. To this effect, the blind threaded sleeve 
14 is applied first to the flat area 16 of the radial piston 2, thus 
orienting it, and then the flat point screw 15 is tightened in the 
sleeve 14, so that a slight deformation of the wall 14 of the 
sleeve 14 occurs, and thus a more point-shaped complemen 
tary tightening of said radial piston 2. The result is that, after 
the perfect orientation of the radial piston 2, any operational 
tolerance that remains in the guidance of said radial piston 2 
is compensated by the complementary tightening achieved by 
means of the flat point screw 15, so that the tightening for 
immobilizing the radial piston 2 is entirely carried out radi 
ally along the same axis. 

FIGS. 4-6 in the drawings of the appendix represent an 
embodiment variant of the invention, in which the tightening 
and the orientation of the radial piston 2 are carried out along 
two perpendicular axes, the axial and the radial axis, respec 
tively. 

In this embodiment, the means 6' for guidance and tight 
ening in the position of regulation of the radial piston 2, is also 
an indirect tightening means, but it consists, on the one hand, 
of an axial pusher element 17 which is accommodated in the 
body 1, rests with its end on a flat area 2 of the radial piston 
2 and is loaded at its opposite end with an adjustment Screw 
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4 
18, and, on the other hand, of a threaded sleeve 19 which is 
accommodated in the body 1 and extends to a thin wall 20 
delimited on the guide of the movable piston 2 by a peripheral 
groove 21 ensuring the constancy of the thickness of said 
wall, and by a flat point screw 22 which is guided in the sleeve 
19 and rests on the thin wall 20. 

According to a characteristic of the invention, the axial 
pusher element 17 is accommodated in the body 1 with 
adjustment by tightening, or adjustment by injection under 
pressure of a resin forming a guidance cushion (shown par 
tially in FIG. 4). 

Thus, the orientation of the radial piston 2 is carried out 
with the axial pusher element 17 by means of the screw 18. 
After the regulation of the position of the tool 3, the tightening 
in position of the radial piston 2 is carried out by means of the 
flat point screw 22, which is tightened in the threaded sleeve 
19. In the context of this tightening, the thin wall 20 is 
exposed to the load of the force exerted by the flat point screw 
22, which is transformed into a force for tightening the radial 
piston 2 in its housing. 
The device 7 for balancing with balancing weights 8 and 9. 

which is provided on the body 1, consists of two toothed 
crowns forming the balancing weights 8 and 9, which toothed 
crowns engage with at least two conical pinions 23, which are 
guided radially in the body 1, where one of the balancing 
weights, namely balancing weight 9 in the example repre 
sented in FIGS. 1 and 4 of the drawings in the appendix, is 
connected to a regulation ring 24 with a screw 25. Thus, it is 
possible to regulate the unbalance by actuating the ring 24 
which, by driving the balancing weight 9 in a direction of 
rotation, causes the rotation of the balancing weight 8 in the 
opposite direction with conical pinions 23. After regulating 
the unbalance, it is possible to block the device 7 in position 
by completely screwing in the drive screw 25, which then 
rests against the bottom of the guide of the balancing weight 
9. 

According to a characteristic of the invention, each balanc 
ing weight 8 and 9 is has an unbalance in the form of a recess 
(not shown) or an additional balancing weight 8, 9" whose 
density differs from that of the constitutive material of the 
balancing weights. 

According to another characteristic of the invention, the 
toothed crowns forming the balancing weights 8 and 9 are 
advantageously in the form of two half rings that are con 
nected to each other with pins 9". This embodiment of the 
balancing weights 8 and 9 in the form of halfrings is intended 
to allow a very precise machining of the balancing weights, to 
facilitate their installation with an optimal tolerance range in 
the guide grooves of the body 1. To this effect, after the 
machining, the balancing weights 8 and 9 are cut diametri 
cally by sawing, after producing beforehand two diametri 
cally opposite drilled bores, whose diameter corresponds pre 
cisely to that of the pins 9". The result is that the pitch of the 
gear teeth, which is produced on the half ring so obtained, is 
guaranteed perfectly. 
The installation of the balancing weights 8 and 9, as well as 

of the conical pinions 23 is particularly easy to carry out, and 
maintaining them in the body 1 is achieved by simply sliding 
the driver 24 on the mounted pieces and screwing the screw 25 
into the corresponding balancing weight 9. 

FIG. 7 of the drawings in the appendix is a lateral elevation 
view of the balancing weight 9. The balancing weight 8 is 
identical to the balancing weight 9, with the exception of the 
threading for receiving the drive screw 25. 

Thanks to the invention, it is possible to produce a bore 
head which allows a perfect and reliable positioning of the 
tool, as well as a very precise regulation of the unbalance. 
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Naturally, the invention is not limited to the embodiments 
that have been described and represented in the drawings of 
the appendix. Modifications remain possible, notably with 
regard to the constitution of the various elements, or Substi 
tution with a technically equivalent means, without thereby 
exceeding the scope of protection of the invention. 
The invention claimed is: 
1. A bore head, comprising: a body (1) equipped with a 

radial piston (2) for receiving a bore tool (3), which can be 
tightened in said radial piston (2) with a tightening means (4), 
where the position of said radial piston (2) can be regulated by 
means of a micrometric screw (5), and where the radial piston 
is guided and tightened in the regulation position with a 
guidance and tightening means (6, 6'), and where, moreover, 
said body is provided with a balancing device (7) with bal 
ancing weights (8 and 9), wherein the means (4) for tighten 
ing the bore tool (3) in the radial piston (2) of the body (1) is 
in the form of a screwing device (10), which is equipped with 
a movable centerpunch (11) under tension caused by a spring 
(12), and in that the means (6, 6') for guidance and tightening 
in the regulation position of the radial piston (2) is an indirect 
tightening means, which acts radially against the radial pis 
tOn. 

2. Bore head according to claim 1, characterized in that the 
screwing device (10), is in the form of a threaded sleeve (10) 
which is provided, at its end opening to the outside of the body 
(1) at the end of the movable piston (2) opposite the micro 
metric screw (5), with a hole for receiving a means for driving 
in rotation, and, at its end which is turned towards the cou 
pling part (3') of the tool (3) in the movable piston (2), with a 
center punch (11) which is under tension caused by a spring 
(12) and works in cooperation by means of its conical end 
with a conical hole (13) provided in a flat area (3") of the 
coupling part (3') of the tool (3), where said flat part forms a 
bearing face for the corresponding end of the threaded sleeve 
(10) surrounding the center punch (11). 

3. Borehead according to claim 2, characterized in that the 
conical hole (13) provided on the coupling part (3') of the tool 
(3) presents a width which is greater than those of the center 
punch (11), and the distance between its axis and the corre 
sponding bearing face of the flange (31) resting on the body 
(1) is less than the distance between the front face of the body 
(1) and the axis of the screwing device (10) forming the means 
(4) for tightening the bore tool (3). 

4. Bore head according to claim 1, characterized in that the 
guidance and tightening means (6) is an indirect tightening 
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means, which carries out said guidance and tightening radi 
ally and which is constructed in the form of a blind threaded 
sleeve (14) accommodating a flat point Screw (15) and resting 
with its closed end on a flat area (16) provided on the radial 
piston (2) for receiving the tool (3), which is guided in the 
body (1), where the wall (14) of the sleeve (14) closes its 
bearing end on the radial piston (2) which presents a small 
thickness and is elastically deformable. 

5. Borehead according to claim 1, characterized in that the 
means (6') for guidance and tightening in the position of 
regulation of the radial piston (2) is an indirect tightening 
means which carries out said guidance and tightening along 
two perpendicular axes, an axial axis and a radial axis, respec 
tively, and which consists, on the one hand, of an axial pusher 
element (17) which is accommodated in the body (1), rests 
with its end on a flat area (2) of the radial piston (2), and is 
loaded at its opposite end with an adjustment screw (18), and, 
on the other hand, of a threaded sleeve (19) which is accom 
modated in the body (1) and extends to a thin wall (20) which 
is delimited on the guide of the movable piston (2) by a 
peripheral groove (21) ensuring the constancy of the thick 
ness of said wall and by a flat point screw (22), which is 
guided in the sleeve (19) and rests on the thin wall (20). 

6. Borehead according to claim 5, characterized in that the 
axial pusher element (17) is accommodated in the body (1) 
with adjustment by tightening through a flat point Screw, or 
adjustment by injection under pressure of a resin forming a 
guidance cushion. 

7. Borehead according to claim 1, characterized in that the 
balancing device (7) with the balancing weights (8 and 9), 
which is provided on the body (1), consists of two toothed 
crowns forming the balancing weights (8 and 9), which 
toothed crowns engage with at least two conical pinions (23) 
which are guided radially in the body (1), where one of the 
balancing weights (9) is connected to a regulation ring (24) 
with a screw (25). 

8. Bore head according to claim 7, characterized in that 
each balancing weight (8 and 9) has an unbalance in the form 
of at least one of a recess, and an additional balancing weight 
(8.9") whose density is different from that of the constitutive 
material of the balancing weights. 

9. Borehead according to claim 7, characterized in that the 
toothed crownsforming the balancing weights (8 and 9) are in 
the form of two halfrings which are connected to each other 
with pins (9"). 


